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A 59 year old white woman had an out of hospital sudden
cardiac arrest. Resuscitation at the scene restored spon-
taneous pulse, blood pressure and respiration but car-
diovascular collapse recurred within 30 minutes of hos-
pital arrival. Medically refractory cardiogenic shock of
unclear origin prompted the placement of an intraaortic
balloon pump, and hemodynamic stabilization was
achieved over several hours. Acute rupture of the chor-
dae tendineae of a myxomatous mitral valve was diag-
nosed as the cause of the cardiac arrest. Mitral valve
Myxomatous mitral valve prolapse has been increasingly
recognized as a common cardiac anomaly since its initial
description by Barlow et al. (1,2) in 1963. Although it is
usually a benign condition, some patients with this disorder
develop major complications including chest pain, heart
failure secondary to mitral insufficiency, cerebral ischemic
events and sudden death (3). The mechanism of sudden
death in the few reported cases is not certain, but is usually
attributed to malignant ventricular arrhythmias.
This report presents a case of acute rupture of the chordae
tendineae in a patient with myxomatous mitral valve pro-
lapse resulting in acute, fulminant pulmonary edema and
cardiopulmonary arrest. To our knowledge, this is the first
report of sudden death in this syndrome due to mechanical
rupture of the mitral valve. The differential diagnosis of
sudden death in this syndrome is reviewed and several in-
teresting management topics related to this patient's difficult
resuscitation are discussed.
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replacement was performed and the patient made an
uneventful recovery.
This report describes the first known case of rupture
of a myxomatous mitral valve presenting as sudden car-
diac death. The differential diagnosis of sudden death
in this disorder is reviewed, the role of mechanical cir-
culatory assistance in refractory cardiac arrest is dis-
cussed and several interesting hemodynamic aspects of
the case are considered.
(J Am Coil Cardiol 1987;9:215-20)
Case Report
A 59 year old woman with a history of hypertension
presented to the emergency department at this hospital on
November 25, 1985 after sudden collapse. Witnesses re-
ported that the patient complained of not feeling well and
collapsed minutes later. When the Fire Department Rescue
Squad arrived on the scene at II: 15 AM, the patient was
unresponsive, without palpable pulse or spontaneous res-
pirations. Cardiopulmonary resuscitation with closed chest
cardiac massage and artificial ventilation were instituted and
within 2 minutes spontaneous pulse and labored respirations
resumed.
Emergency management. On arrival in the emergency
department at II :30 AM, the patient had fulminant pulmo-
nary edema with severe ventilatory insufficiency. Initial vi-
tal signs were blood pressure (by sphygmomanometry)
224/1 10 mm Hg and pulse !30/min with sinus rhythm.
Physical examination revealed cold mottled extremities,
marked respiratory distress, bilateral diffuse rales and rhon-
chi and no apparent cardiac murmur. The patient demon-
strated purposeful movements and had no focal neurologic
abnormalities. Initial arterial blood gases with the patient
using a 1.00 FlO:, rebreathing face mask revealed a pH of
6.81, partial pressure of carbon dioxide (Pco:,) of 109 torr
and partial pressure of oxygen (Po:,) of 157 torr. The patient
was intubated and large amounts of pink frothy pulmonary
edema fluid were suctioned from the trachea. Short-term
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therapy included intravenous furosemide and morphine sul-
fate. topical application of nitropaste, mechanical ventila-
tion and placement of a central venous line.
During the first 30 minutes after hospital arrival. the
patient became profoundly hypotensive and unresponsive,
with systolic blood pressure falling to 50 min Hg by Dop-
pler-assisted auscultation. The cardiac rhythm was sinus
tachycardia at a rate of 100 beats/min. The nitropaste was
removed and the patient was given naloxone hydrochloride
and sodium bicarbonate intravenously. Despite these efforts
she remained profoundly hypotensive and unresponsive and
an intravenous infusion of dopamine was initiated.
The electrocardiograms obtained on arrival at the emer-
gency department and repeated sequentially showed non-
specific ST segment and T wave changes without evidence
of acute myocardial ischemia or injury. Admission labo-
ratory data were remarkable for a serum potassium of 6.8
rn fiq/liter (at which time the blood pH was 6.81) . Serum
creatine kinase. obtained on arrival immediately after re-
suscitation. was 633 ll.l/Iiter (normal = I to 67); subsequent
values were all less than 40 [U/iiter with negative MB frac-
tions. The admission chest X-ray film showed perihilar pul-
monary edema.
Hospital course. After transfer to the cardiac intensive
care unit at 12:31 PM . the patient' s true intraarterial (fem-
oral) systemic pressure was noted to be 78/43 mm Hg on
a dopamine infusion at 23 jLg/kg per min. A thermodilution
Swan-Ganz catheter was inserted and the patient' s initial
hemodynamics were as follows: mean right atrial pressure
24 mm Hg. right ventricular pressure 5011 8 mm Hg. pul-
monary arterial pressure 40/30 mm Hg, mean puimonary
capillary wedge pressure 36 mm Hg, cardiac index 1.36
Iiters/min per Iil2 and heart rate 130 beats/min. There was
no evidence of abnormal Vwaves on the pulmonarycapillary
wedge tracing (Fig. I).
Because of medically refractory cardiogenic shock of
unclear origin , a 1O.5F percutaneous intraaortic balloon
pump was inserted at I:30 PM for mechanical circulatory
assistance during continued resuscitation efforts. Over the
next several hours the patient' s hemodynamic status mark-
edly improved and by 6:00 PM she was successfully weaned
off all vasopressors. Repeat hemodynamic assessment at
that tirrie revealed her systemic arterial pressure to be 103/58
rnm Hg, heart rate 82 beats/min. mean right atrial pressure
13 rnm Hg, right ventricular pressure 45/24 mm Hg, cardiac
index 1.9 liters/min per m' and mean pulmonary capillary
wedge pressure 15 rnrn Hg with no abnormal V waves. By
10:00 PM . the pulmonary capillary wedge pressure had sta-
bilized at 20 mm Hg after volume loading and the cardiac
index was 2.6 liters/min per rrr' .
All echocardiogram performed at 3:45 PM revealed marked
symmetric hypertrophy of a hyperdynamic left ventricle with
a myxomatous appearing mitral valve. The anterior leaflet
of the mitral valve showed prolapse and there was a sig-
nificantly flail posterior leaflet (Fig. 2) with mitral regur-
gitation detected by Doppler ultrasound. A radionuclide
ventriculogram performed at 4:30 PM revealed an ejection
fraction of 75% for the left ventricle and 54% for the right
ventricle. Six sets of blood cultures drawn over the first 24
hours were negative for bacterial or fungal growth.
Hemodynamic data obtained at the bedside the following
morning, 19.5 hours after placement 01" the Swan-Ganz cath-
eter. revealed significant abnormal V waves in the pulmo-
nary capillary wedge pressure tracing. At the same time,
the appearance of a blowing systolic murmur at the cardiac
apex became evident.
Cardiac catheterization the same day revealed the fol-
lowing hemodynamic data on intraaortic balloon counter-
pulsation support at 1:4 augmentation: mean right atrial
pressure J3 mm Hg, right ventricular pressure 5311 6 mrn
Hg, pulmonary artery pressure 42/26 mm Hg, mean pul-
monary capillary wedge pressure 22 rnm Hg, cardiac index
2.37 liters/min per m' . systemic arterial pressure 100/60
rnm Hg and heart rate 90 beats/min. Simultaneous hemo-
dynamic tracings (Fig. 3) revealed an end-diastolic pressure
of 16 mm Hg in the right ventricle and 32 rnm Hg in the
left ventricle with a mean pulmonary capillary wedge pres-





Figure I. In itial hemodynamic tracings obtained at
12:31 PM in the cardiac intensive care unit. Hemo-
dynamics were consistent with severe biventricular
heart failure. Wave form analysis revealed no evi-
dence of abnormal V waves in the pulmonary cap-
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Figure2. Bedside echocardiogram obtained 4.5 hours
aftercardiac arrest. Modified apical four chamber view
demonstrates a flail posterior mitral valve leaflet (PMVLj.
AMVL = anterior mitral valve leaflet; LV = left
ventricle; RV = right ventricle.
left ventricular cineangiography showed a hyperkinetic left
ventricle without wall motion abnormalities and with an
ejection fraction of 83% by the area-length method. Severe
mitral insufficiency was present with a visible flail posterior
mitral valve leaflet (Fig. 4). The coronary arteries were
normal.
Surgical exploration the following day revealed a myxo-
matous appearing mitral valve with two ruptured major chor-
dae tendineae to the posterior leaflet. The mitral leaflets
were excised and a 31 mm Medtronic mechanical prosthesis
was inserted. Pathologic examination of the excised valve
revealed no mass lesions or vegetations. The patient was
successfully weanedfrom intraaortic balloon assistance within
24 hours postoperativelyand was extubated within48 hours.
She made an uneventful recovery and was discharged 13
days after admission.
Discussion
To our knowledge, this case represents the first report of
an out of hospital cardiac arrest due to acute rupture of a
myxomatous mitral valve and of the use of mechanical cir-
culatory assistance with the intraaortic balloon pump for
reversal of medically refractory cardiovascular collapse in
this condition.
Complications of mitral valve prolapse. Since the first
complete characterization of the prolapsing mitralvalve (c1ick-
murmur) syndrome by Barlow et al. (l,2) in 1963, there
has been increasing recognition of this disorder. Although
usually thought to be a relatively benign condition (3-6),
reported complications include chest pain (2,3,7,8), infec-
tive endocarditis (2-5,9,10), ventricular arrhythmias (11-16),
severe mitral insufficiency (5,17-21) and sudden death
(2,3,5,8, 11,12-14,20-28).
Although myxomatousmitral valve prolapse is a common
cardiac abnormality, occurring in up to 17% of various
patient groups studied by echocardiography (29), sudden
death is an uncommon complication (30); it has been re-
ported to occur in only small numbers of patients with mitral
valve prolapse since the initial review of 12 such cases by
Jeresaty (23). The most common explanation offered for
this complication is that of malignant ventricular arrhyth-
Lead n
Figure3. Hemodynamic recordings obtained atcar- 4O--+-+--+----+-+----l.......-----+---~--_+-_4_+_-_+
diac catheterization with simultaneously recorded
pressures revealing moderate elevation of both right
(RV) and left ventricular (LV) end-diastolic pres-
sures. Large prominent V waves are apparent in the f 201~-..d-+~+-11--~1---i:..-..l,d-+-~'<f--f-¥-+-+*-~--1f-7"t"F:::..,
pulmonary capillary wedge tracing (peW).
0-----------------1-...:..::=::...--1----
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Figure 4. Left ventricular cineangiogram obtained in
the 30° right anterior oblique projection. The end-sys-
tolic frame is shown demonstrating severe mitral re-
gurgitation and a flail posterior mitral valve leaflet
(arrowhead).
mias (3,13 ,16,23), but their significance remains unclear
(15) . Serious arrhythmias or sudden death in these patient s
has been associated with cardiomyopathic changes in the
ventricle (31,32), prolongation of the QT interval (33-35),
thrombosis of the sinoatrial artery (27), premature aging and
scleros is of the cardiac skeleton with involvement of the
atr ioventricular node and trifascicular conduction system
(36) . coronary artery disease (37), myocardial infarction
presumably due to spasm of anatomically normal coronary
arteries (38) and endocardial friction lesions secondary to
friction between the chordae tendineae and the left ventric-
ular mural endocardium (39).
Acute rupture of mitral chordae tendineae. This com-
plication was first described by Corvi sart (40) in 1806 and
in the absence of Marfan's syndrome or endocarditis it was
recogn ized 40 to 50 years ago (41.42). Spontaneous chordal
rupture has now been identified at surgery or by serial echo-
cardiography in 7 to 38% of patients with mitral valve pro-
lapse (43- 46). Such rupture is often associated with the
development of significant mitral insufficiency and heart
failure (47- 49). However, it is now clear that chordal rup-
ture in this condition may occasionally be a clinically silent
phen omenon detected only throu gh incidental echocardio-
graphic examination (45) revealing the classic feature of
con sistent loss of systolic mitral valve leaflet coaptation
(50.5 1). The basic abnormality appears to be a dissolution
of co llagen in the support structures of the valves (25,52).
Mechanism of cardiac arrest and resuscitation. Be-
cause our patient was not being mon itored at the time of
cardi ac arrest, a primary cardiac arrhythmia such as ven-
tricul ar fibrillation cannot be absolutely excluded as the
initiating event. Nevertheless, she was rapidly resuscitated
with external cardiac massage and artificial ventilation alone,
without the administration of antiarrhythmic agents or elec-
trical countershock. Successful recovery from ventricular
fibrillation under these circum stances would be most unu-
sual. On hospital arrival, the patient had fulminant pul-
mona ry edema by both clini cal and hemodynamic criteria.
Her subsequent diagnostic evaluation excluded myocardial
infarction or endocarditis as the cause of her ruptured mitral
valve and severe mitral insufficiency. The rapid arterial
impedance reduction afforded by the intraaortic balloon pump
(53.54) probabl y played the key role in her resuscitation by
acutely reducing the degree of regurgitation and facilitating
adequate forward cardiac output.
Mechanical circulatory assistance during resuscita-
tion. The use of mechanical circulatory support durin g car-
diopulmonary resuscitation was described as early as 1957
by Clowes and Neville (55), who utilized temporary place-
ment of a membrane oxygenator for resuscitation of two
patients after open chest cardi ac massage was unsuccessful.
The use of the intraaortic balloon pump for assistance in
ongoing cardiopulmonary resuscitati on has been previously
described (56) but primarily in the setting of refractory ven-
tricul ar arrhythmias (57), card iac arrest complicating cardiac
catheterization (58) or acute rupture of the left ventricle
complicating acute myocardial infarction (59,60) . Thi s tech-
nique was applied for resuscitation of our patient with med-
ical1y refractory cardiovascular col1apse after rupture of a
myxomatous mitral valve . Presumabl y. the efficacy of the
intraaortic balloon pump in this setting is similar to that
confirmed for its use in the setting of acute mitral insuffi -
ciency complicating myocardial infarction (61).
Hemodynamic observations. Our patient did not dem-
onstrate auscultatory or classic hemod ynamic evidence of
severe mitral regurgitation for the first 20 hours after cardiac
arrest. Fuchs et al. (62) documented that up to one third of
patients with severe mitral regurg itation have minimal V
waves in the pulmonary capillary wedge pressure tracing ,
However, their patients had chronic, not acute, mitral in-
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sufficiency. Anecdotal reports (63,64) have suggested that
patients with acute mitral regurgitation due to acute chordal
or papillary muscle rupture, for example, usually have large
V waves. Patients with ruptured chordae tendineae usually
have larger V waves in left atrial tracings, a smaller maximal
left atrial volume and a less compliant left atrium than do
patients with chronic mitral insufficiency due to rheumatic
heart disease (48). The less compliant "stiff" left atrium
in such cases leads to increased pulmonary congestion due
to higher pulmonary capillary pressure for any given mitral
regurgitant volume (48).
In our patient, we can only conjecture regarding the de-
layed appearance of significant V waves and murmur of
mitral regurgitation. It is possible that the initial severely
depressed left ventricular systolic function due to severe
metabolic and respiratory acidosis, followed by the rela-
tively acute preload reduction and increased forward flow
afforded by placement of the intraaortic balloon pump pre-
vented the early appearance of the' 'classic" giant V waves
characteristic of acute mitral insufficiency. It was only when
the acidosis had resolved, the cardiac filling status optimized
and vasopressor support withdrawn that large V waves and
a murmur consistent with mitral insufficiency were simul-
taneously detected.
We gratefully acknowledge Dennis A. Plante, MD for thoughtful review
of this manuscript, and Deborah Senesac, RN and Patricia Matthews, RN
for invaluable assistance in the care of this patient.
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